Background: Neurological disorders represent one of the most prominent causes of morbidity and mortality that adversely affect the lifestyle of patients and a major percentage of these diseases exists in developing countries. Purpose: The objective of this study was to examine the prevalence and prescription pattern for outpatients with neurological disorders in Bangladesh. Methods: The study was conducted on 1,684 patients in 6 hospitals (National Institute of Neurosciences and Hospital, Dhaka Medical College and Hospital, Bangabandhu Sheikh Mujib Medical University, Shaheed Suhrawardy Medical College, Sir Salimullah Medical College, and Apollo Hospitals Dhaka) of the Dhaka City from March 2014 to June 2015. Data were collected through a predesigned questionnaire from the patients that contain information about gender, age, marital status, occupation, residential status, affected disease, self-medicated medicines, and prescribed medicines. Results: Out of 1,684 patients, 28.38% patients were aged 51-60 years and male, 57.19% predominance. The study exposed headache and migraine for 29.75% patients, followed by stroke for 23.93% patients and seizure for 7.07% patients. Genetic reason for the neurological disorders was seen only among 12.35% patients. In this study, 16.98% patients had been affected by neurological disorders for more than 2 years and 19% of patients for less than 6 months. Most extensively prescribed medicines were multivitamins and multiminerals used by 17.89% of patients followed by nonsteroidal anti-inflammatory drugs and other analgesic by 14.84%; afterwards antiulcerants were used by 12.62%, subsequently anticoagulants were used by 11.61% followed by antihyperlipidemic medicines by 10.26% and antiepileptic drugs by 8.08% of patients. The crucial reasons for the selection of prescribed medicines were the confidence that patients had with the physician's prescribed medicines, which was shown for 40.97% patients and knowledge of the medicines was reported for 35.04% patients. The period of prescribed medicine usage was 1-3 months for 39.73% patients and 3-6 months for 29.16% patients. The patient's compliance for prescribed medicines was satisfactory for 34.56% patients, good for 28.15% patients, and side effects were reported for 23.22% patients. Conclusion: In Bangladesh, it is not surprising to note that neurological diseases are more prevalent than other different diseases among different age groups and genders. Headache and migraine, stroke and seizure are most frequently encountered neurological disorders here. Treatment procedure of these disorders is not quite suitable due to the anomalies of health care management systems. Appropriate management of the health care system, especially the placement of hospital and community pharmacy can overcome the existing inconsistencies as well as increase the knowledge, awareness, and perception of the patients about health and neurological disorders.
Spectrum of Disease and Prescription
Neurological disorders represent one of the most prominent causes of disability at the global level. Any abnormalities such as structural, biochemical, or electrical occur in the brain, spinal cord, cranial nerves, peripheral nerves, nerve roots, autonomic nervous system, neuromuscular junction, and muscles are greatly accountable for neurological disorders [1] . All over the world about 100 million of people are affected by neurological disorders [2] . Neurological disorders make up about 20% of the global burden of disease [3] . In 2005, globally the outbreak of neurological disorders was 155.36 per 1,000 population [4] . In line with the predictions of the United Nations, by 2025 about 1.2 billion elderly people will be affected by neurological disorders and 71% will be living in developing countries [4] . Neurological disorders explained 3% of global disability-adjusted life-years (DALYs) and 5.6% of global years lived with disability [5] . In 2005, neurological disorders contributed to 92 million DALYs and are expected to increase to 103 million in 2030 [6, 7] .
There are more than 600 diseases of the nervous system [8] . Universally common neurological disorders are epilepsy, Alzheimer's disease (AD), and other dementias, headache, migraine, multiple sclerosis (MS), neuroinfections, Parkinson's disease (PD), stroke, brain tumors, brain trauma, malnutrition-related neurological disorders, and so on, [9] [10] [11] [12] . Neurological disorders can be life threatening, similar to brain tumors and strokes or less harmful, similar to tension headaches and sleep disorders [13] . The worldwide prevalence of neurological disorders is high [14] . Among all the neurological disorders, epilepsy is regarded as one of the most common universal neurological disorder. According to World Health Organization (WHO), approximately 50 million people are affected by epilepsy all over the world [15] . In developing and lowincome countries, the prevalence of epilepsy is about 80% [16] . Dementia is considered the 3rd foremost cause of death in the United Kingdom, and almost 47.5 million people are living with dementia in the world. Consistent with the forecasts of WHO by 2030, the number of patients with dementia is likely to increase to about 75.6 million [17] [18] [19] . Statistics showed that every year about 6.7 million people are dying owing to stroke, which is one of the principal causes of death in developing countries and stroke accounts for more than 80% of deaths [20, 21] . Headache disorders are also the most common disorders of the nervous system [22] . There are various types of headache disorders; usually the percentage of the adult population with headache is 47%, followed by 38% of tension-type headache, followed by 3% of chronic headache and 10% of migraine that persists for more than 15 days per month [23] .
WHO stated that approximately 20% of adults aged 60 and over are affected by neurological or mental disorders [24] . Dementia and depression are the most common neurological disorders seen in older patients [24, 25] . Among adults aged over 60s, neurological and mental disorders contributing to 6.6% of all DALYs [24] . In 2007, according to the report of the United Nations, up to 1 billion people, almost one in 6 of the world's population are affected from AD, PD, MS, strokes, epilepsy, migraine, brain injuries, and neuroinfections [26] . This report also states that about 6.8 million are dying each year mainly due to the aforementioned diseases. In fact, AD is the most common reason of dementia and may affect up to 60-70% of cases [24] . In 2012, as per the Alzheimer's As-Ann Neurosci 2018;25:25-37 DOI: 10.1159/000481812 sociation (AA), 5.4 million Americans were affected by AD. The number of Alzheimer's patients will be between 11 and 16 million as per AA estimates, with one new event happening every 33 s by 2050 in the United States [27] . Depression, especially unipolar among over 60 year olds, accounts for 5.7% of years lived with disability [24, 28, 29] . It is most commonly seen in developing countries. According to WHO, unipolar depression is regarded as the 3rd prominent cause of disease burden all over the world [24, 28, 29] . Albeit brain tumor, cerebral palsy, encephalopathy, headaches, metabolic diseases, and movement disorders are common neurological disorders affecting children; malnutrition-related disorders such as beriberi, polyneuropathy, polyneuropathy, cognitive dysfunction, Wernicke's encephalopathy, and so on, are also increasing. In low-income and developing countries wasting and stunting among children are common [4] . The prevalence of wasted children in low-income countries is 8% as per estimates by WHO [30] . In Latin America, the prevalence of wasted children is only 2%, but in developing countries such as Bangladesh, it is 16% [31, 32] . In Bangladesh, stunting is also well-known to account for 45%; however, it is only 14% in Latin America [33] . In low-income and developing countries, the global average for stunting among children is 32% [34] . Actually, childhood malnutrition is one of the main risk factors for DALYs and years of life lost [35] . In 2012, the Centers for Disease Control stated that autism and autism spectrum disorders have been identified in case of 1 in 68 children aged 8 years living in the United States [36] .
Bangladesh is a developing country in which neurology was established as a new field in the 1960s [37, 38] . In July 2016, the population of Bangladesh was estimated to be 156,186,882 [39] . This country currently has an overall life expectancy of 73.2 years with male life expectancy of 71 years and female life expectancy of 75.4 years in 2016 [39] . Bangladeshi people lead a good life. The most common diseases of this country are stroke, malnutrition, and infectious diseases. Except for the aforementioned diseases, a large number of the population is affected by neurological disorders [37] . The condition of neurological disorders in Bangladesh is totally diverse from industrialized countries. Factors related to the social, psychological, and biological areas are greatly responsible for the level of mental health a person has at any point of time. In the developed countries, older adults are more prone to elder abuse like physical, mental or emotional, economical or material, abandonment, neglect and serious loss of dignity and respect [40] . Recent statistics show that 1 in 10 older people are linked with elder abuse [40] . Elder abuse is mainly responsible for long-lasting mental consequences, such as depression and anxiety as well as physical injuries [40] . Although Bangladesh is a low-income country, elder abuse is not common. In this country, a large number of people with common neurological disorders are not able to avail proper treatment due to poverty. Apart from the aforesaid problem, the sociocultural environment influences diagnosis thereby making treatment more difficult. In addition to this, most of the people living in rural areas are facing lack of required health care services [41] . In accordance with the international standard health care system, there is a close collaboration of pharmacists, physicians and nurses. But in Bangladesh, it is not well practiced. Here, the main inconsistency is the absence of pharmacists, who are not only drug specialists but also disease specialists.
Previously, there was no study that showed the pattern of outpatient's neurological diseases and their prescription trends. Therefore, the objective of this study was to analyze disease and prescription patterns for outpatients with neurological disorders in Bangladesh.
Methods

Study Site
The study site was Dhaka City Corporation, which is the capital of Bangladesh. It is the mega city of Dhaka District and Dhaka Division. The Dhaka Metropolitan area is the 11th largest city in the world with a population of 17 million people living in an area of 1,528 km 2 [42] . There are about 194 hospitals in this city. These 6 hospitals include National Institute of Neurosciences and Hospital, Dhaka Medical College and Hospital, Bangabandhu Sheikh Mujib Medical University, Shaheed Suhrawardy Medical College, Sir Salimullah Medical College, and Apollo Hospitals Dhaka. These hospitals were selected for collection of data because these are the foremost hospitals of Dhaka City.
Study Design
This is a prescription-based, cross-sectional study that was conducted among outpatients with neurological disorders selected from the neurology department of 6 hospitals in Dhaka City. The period of this study was between March 2014 and June 2015. During this period, a total of 1,684 patients with neurological disorders were identified. The study protocol was approved by the Ethics Committee of the Department of Pharmacy, Southeast University, Dhaka, Bangladesh.
Data Collection
Each interested patient shared his or her disease history and prescriptions. Information about patient, disease, and medicine was collected in a predesigned questionnaire. The summary of information is listed in Table 1 . Prior to the study, written consent was obtained from each patient.
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Ethical Considerations The study protocol was approved by the Ethics Committee of the Department of Pharmacy, Southeast University, Dhaka, Bangladesh. The study was conducted in accordance with the ethical standards laid down in the 1964 Declaration of Helsinki.
Scope for Error
Since the study was based on the answers provided by the patients and their prescriptions not based on any laboratory test, there was no scope for error unless they provided misinformation.
Statistical Analysis
Results were collected and finally compiled and presented. Microsoft Excel 2010 (Roselle, IL, USA) was used for the statistical and graphical evaluations.
Results
Out of 1,684 patients, 57.19% were male and the remaining 42.81% were female. The majority of the patients (28.38%) attending the neurology department belonged to 51-60 years age group. A majority of them were married (65.08%). With regard to the work front, 25.59% patients were office workers and a majority of the patients (82.84%) lived in urban areas. Detailed-patient related information is provided in Table 2 .
In this study, 22.98% patients were affected with headache and 0.89% patients were affected by hydrocephalus as given in Table 3 . In case of 12.35% patient's family history was reported (Fig. 1) . The duration of disease in a maximum number of patients (37%) was 1 year as shown in Figure 2 . Only 33.02% patients took previous measures by going through a physician check-up against respective neurological disorders as shown in Figure 3 . Follow-up details of the patients are given in Figure 4 in which physician follow-up was 54.31%. Out of 575 patients (Fig. 4) , 38.78% patients obtained partial recovery as depicted in Figure 5 . In addition to neurological disorders, 17.46% patients were also affected by other non-neurological disorders as detailed in Figure 6 .
The most widely used medicines that affected patients used by themselves were nonsteroidal anti-inflammatory drugs (NSAIDs) and other analgesics (27.77%) as shown in Table 4 . The foremost neurological disorders that enforced the patients to take self-medication were headache (26.73%), ischemic stroke (24.03%), and so on as given in Table 5 . The main reason for self-medication was the preexperience, which was seen among 29.78% patients as shown in Figure 7 . The duration of self-medication usage was found to be 3-6 months in 41.79% of patients as given in Figure 8 . Patients' compliance for self-medica- tion varies from being excellent to being with side effects as given in Figure 9 . In this study, most widely prescribed medicines were multivitamins and multiminerals for 17.89% patients followed by NSAIDs and other analgesics for 14.84% patients as shown in Table 6 . The underlying reason that enforced the patients to take prescribed medicines was the confidence they had with the physician's prescribed medicines, which was seen among 40.97% patients as given in Figure 10 . The duration of prescribed medicine usage was found to be a period of 1-3 months in 39.73% of patients (Fig. 11) . About the patient's compliance for prescribed medicines, 34.56% patients stated that the disease recovery was satisfactory as given in Figure 12 .
Discussion
Bangladesh is one of the densely populated countries in the world where infectious diseases, malnutrition, and many chronic neurological disorders are quite common [43] . This is the first study showing the prevalence of outpatients with neurological disorders and prescribing trends in Bangladesh.
The demographic profile of the patients of this study reflects that neurological disorders were more prevalent among the male (57.19%), 41-60 years old (46.91%) and all married people (65.08%). Age-related prevalence neurological disorders are also more common in the developed world.
In accordance with WHO, more than 20% of adults aged 60 and above 60 are found to be with neurological disorders as stated earlier [40] . Like other developing countries, marriage rate is also higher in this country. A study conducted by Gajurel et al. [44] in India showed similar findings in terms of age and gender. This study showed that office workers, students, day laborers, and householders were more prone to neurological orders. Murthy et al. [45] showed that Compliance of previous measures for neurological disorders (n = 575). The outcomes (i.e., partial recovery, no recovery, worsened) obtained by patients owing to previous activities specified in Figure 3 . Fig. 6 . Non-neurological disorders at outpatient department (n = 294). The negative outcome of the patients by ailments except neurological disorders. Here, PUD, peptic ulcer disease; HD, heart disease; DM, diabetes mellitus; RA, rheumatoid arthritis; BA, bronchial asthma; COPD, chronic obstructive pulmonary disease. householders were mostly affected by epilepsy in India. This study showed that 82.84% patients lived in urban areas. According to the study of Gourie-Devi et al. [46] , the prevalence rate of neurological disorders in urban and rural populations was 2,190 and 4,070/100,000, respectively, in India. In case of developed countries, the most common neurological disorders are AD, PD, amyotrophic lateral sclerosis, stroke, traumatic brain injury, spinal cord injury, epilepsy, and so on. Stroke is considered a major killer and cause of disability in the developing world. The average annual incidence rate of stroke in India was 145 per 100,000 populations, which is higher than the western nations [47] . In the United States, stroke is the 5th leading cause of death, killing nearly 129,000 people in a year and considered the leading cause of long-term severe disability [48] . In this study headache, migraine, stroke, and seizure were the foremost neurological disorders. As stated by the study of Mateen et al. [49] , the majority of people with primary headache disorders lived in the developing world. In the study of prevalence and characteristics of the headache by Siddiqi et al. [50] , showed that 30% school-and collegegoing students had headache in Bangladesh. The study suggested that epilepsy affects 2.9 million people in the United States and 65 million people worldwide. Addition- Compliance of self-medication for neurological disorders (n = 591). The opinion of the patients taken self-medication ranges from excellent to side effect/no comments. ally, about 1 in 26 people will experience recurring seizures [51] . The study of Mannan showed that the number of epilepsy patients in Bangladesh was about 1.3 million [52] . The folkloristic concepts of medicinal plants play an active role in the treatment of various medical conditions. In this study, 15.2% patients reported complementary and alternative medicine. The use of folk medicines is higher in rural areas of Bangladesh [53] . About 3.5 billion people in developing countries primarily relied on medicinal plants and herbal medicine around for their health care needs [54] . As indicated by WHO, more than 80% of the world's population trusts on traditional medicine for their medical care [55] . The study of Mannan showed that about 70% of patients visited indigenous medicine practitioners, exorcists, and spiritualists before to consulting a physician in Bangladesh [52] . In the study of the role of traditional healers and indigenous medical practitioners in health care by Nandan, it was found that nearly three-fourth of the indigenous medical practitioners (74.37%) in the rural area of Agra were treating 15 patients in a day [56] .
In this study, the medicines mostly used as self-medication were NSAIDs and other analgesics, antiulcerants, an- tiepileptic, anticoagulants drugs, and so on. The reason that enforced the patients to take NSAIDs and other analgesics as self-medication is their disease status. Moreover, due to the availability of medication like consumer products, selfmedication is not only limited to over-the-counter medicines that were proved by the self-medication patterns of the patients in this study. Day by day, medicines were changed from prescription-only medications to pharmacy medications. The prevalence rates of self-medication among university students are relatively high. Previous studies had reported prevalence rates of about 76% in Pakistan, 94% in Hong Kong, 87% in India, 43.2% in Ethiopia, 86.4% in Brazil, 98% in Palestine, and 55% in Egypt [57] . According to this study, headache, ischemic stroke, migraine, hemorrhagic stroke, focal seizure, and so on were the neurological disorders for which self-medication was preferred. Sawalha showed that headache and flu were the most common health conditions for which self-medication was preferred in Palestine [58] . This study revealed that past experiences and suggestion from others were the main reasons for selecting self-medication. A previous study among university students of Bangladesh showed that the main reason for self-medication of analgesic or antipyretic was based on individual preferences and statuses [59] . In addition to these, financial factor is likely to partly accountable for self-medication. In the study of self-medication practice of Kolladiba town, North West Ethiopia by Abrha et al. [60] it was found that the high cost of modern health care was responsible for practising self-medicine. In developed countries, the rate of self-medication is very poor due to the existence of strict rules and regulation. The uncontrolled use of medicines can be harmful because of adverse drug reactions, although in this study, the compliance for self-medication was satisfactory for 37.73% patients. The existing prescribing trends revealed that commonly prescribed medicines for neurological disorders were multivitamins and multiminerals, NSAIDs and other analgesics, antiulcerants, anticoagulants, antihyperlipidemic, antiepileptic, antihypertensive, and antimigrane medicines. The study of Kuriakose et al. [61] showed that antihypertensive drugs (32%) followed by antiplatelet (14%), neuroprotective (10%), and nootropics (8%) were prescribed drug for stroke in India [61] . Carbamazepine (13.3%) was the first-line drug prescribed for simple partial seizures and complex partial seizures, according to the study of Murthy et al. [45] in India [61] .
This study demonstrated various parameters in terms of neurological disorders and medicine-utilization patterns as well as reported numerous alarming situations that need to be marked for required action.
Conclusion
This study showed that headache and migraine, stroke, and seizure were more prominent diseases that are not comparable to the diseases prevalent in western countries where AD and other dementia are primary neurological diseases. As a developing country in addition to neurological disorders, peptic ulcer disease, diabetes mellitus, and heart disease were reported to be present among patients. NSAIDs and other analgesics, antiulcerants, antiepileptic, anticoagulants, and antihyperlipidemic were the most commonly reported types of medications consumed through self-medication. The commonly prescribed medicines for neurological disorders were multivitamins and multiminerals, NSAIDs, antiulcerants, anticoagulants, antihyperlipidemic, antihypertensive, antiepileptic, and antimigrane. In this study, side effects were reported among many patients. The study also revealed the presence of multivitamins and minerals in a number of prescriptions. In this study, the most frequent use of selfmedicated medicines, irrational uses of multivitamins and minerals were reported. The irrational use of medicines and side effects of medicines are mainly due to the health care setting of this country. Actually the health care system in Bangladesh is totally different. In western countries, most of the pharmacists are working as hospital and community pharmacists, but in Bangladesh, most of the pharmacists are industrial pharmacists and there are very few hospital pharmacists owing to the unavailability of hospitals and community clinic practices and management hierarchy of hospitals and community clinics. Medicine can save lives, but the people of this country deal with their life with great risks. Proper settings of the health care management system, especially the placement of hospital and community pharmacy can improve the health care facilities and save the life of the people of Bangladesh.
